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BJ1HRHHE yCJlOBHPl <t>HKCAU,HH HA CTPOEHHE 
BHEUiHHX nOKPblTHH y CnOPMMKPOCnOPHflHH (MICROSPORIDIA) 

B. H. BopOHHH 

Ha npHMepe AByx bhaob MHKpocnopH^HH H3 hh3luhx paKoo6pa3Hbix onncbiBaeTCB yjibTpacTpyKTypa 
BHeuiHHX noKpbiTHH y cnop MHKpocnopHAHH 6e3 h npH B03AeHCTBHH Ha hhx boam. OOcy^/raeTcn 
(J)yHKU,HOHaJlbHaH pOJIb OTMeMeHHbIX H3MeHeHHH H HX 3HaHeHHe AJIH CHCTeMaTHKH 3THX napa3HTH- 
HeCKHX IipOCTeHLIIHX. 

MHKpocnopHAHH — BHyTpHKJieTOHHbie napa3HTHHecKHe npocTeHLUHe, o6pa3yiomHe b KOHue >KH3HeH- 
Horo HHKJia orpoMHoe hhcjio cnop. riocjieAHHe, HecMOTpn Ha cboh MHKpocKonHnecKHe pa3Mepbi (b cpe/i- 
HeM 2 —5 mkm),, HMeiOT Hpe 3 BbmanHO cjio>KHoe cTpoeHHe (Hcch, 1986; Larsson, 1986a). B xo/ie HauiHx 
HccjieAOBaHHH no H3yHeHHio yjibTpacxpyKTypbi MHKpocnopn^HH hh3uihx paKoo6pa3Hbix 6bijin BbiHBjieHbi 
cepbe3Hbie pa3JMHHH b cTpoeHHH 3K30cnopbi (Hapy>KHoro cjioh oOojiohkh cnopbi), a TaioKe y pn/ra 
BHAOB OTMeneHO HaJIHHHe COeAHHeHHbIX C 3K30CnopOH AOnOJIHHTeJIbHbIX BHeuiHHX 06pa30BaHHH, 3KCTpa- 
cnopoBbix noKpbiTHH (extrasporal coat) no TepMHHOJiorHH, Hcnojib3yeMOH JlapccoHOM (Larsson, 1986a). 
y AByX BHAOB MHKpOCnopHAHH OCOOeHHOCTH CTpOCHHH 3K30CnopbI B COHCTaHHH C SKCTpaCnOpOBbIM 
noKpbiTneM OKa3ajincb HacTOJibKO CBoeo6pa3HbiMH, hto nocjiy>KHjiH ocHOBaHHeM ajih onncaHHH Ha hx 
ocHOBe AByx HOBbix poaob: Holobispora h Lanatospora (Bopohhh, 1986). B xo^e ^aJibHewuinx HCG/ieAO- 
BaHHH 6bijio ycTaHOBJieHo, hto y npe^cTaBHTejien sthx po^OB CTpoeHHe SKCTpacnopoBoro noKpbiTHH 
MeHneTCH b 33BHCHMOCTH ot ycjiOBHH cJ)HKcauHH MaTepnajia, t. e. He npeACTaBjineT co6oh cTa6njibHbiH 
npH3H3K, KaK 3TO CHHTaJlOCb J \O CHX nop. 

Maiepnaji h MeTo^HKa. IloAroTOBKa MaTepnajia ajih H3yHeHHH yjibTpacTpyKTypbi MHKpo- 
cnopnAHH HH3LUHX paKOo6pa3Hbix cocTOHJia H3 cjie^yiomHx 3TanoB: noa.6opa oO^eKTOB jinn H3yHeHHH, 
(J)HKcau,HH, nocjiecj)HKcauHOHHOH o6pa6oTKH c nojiyneHneM yjibTpaTOHKnx cpe30B h hx npocMOTpa 
b npocBeHHBaiomeM pe>KHMe ajieKTpoHHoro MHKpocKona JEM-100 CX. OnepauHH Ha Bcex 3Tanax, 3a 
HCKjnoHeHHeM nepBoro, npoBOAHJin no oOmenpHHHTbiM MeTOAHKaM. OHKcauHio ocymecTBJia/iH 2— 
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2.5%-hhm pacTBopoM rjnoTapajibflerHfla Ha KaKOflHJiaTHOM hjih cj)oc(t)aTHOM 6yc))epe b TeqeHHe 2 q 
c nocjieflyiomeH npoMbiBKon b 6ycJ)epe h AocJiHKca Linen b 1.5—2%-hom pacTBope qeTbipexoKncn ocmhh 
b TeqeHHe 2 q. 3acJ)HKCHpoBaHHbiH MaTepnaji aoboahjih ao 70 % STaHOJia, b kotopom ero xpaHHJin 
HecKOJibKO cyTOK. Becb stot npouecc ocymecTBJiHjin npw TeMnepaType 4 — 6°. B jiaOopaTopHbix ycjiOBnnx 
MaTepnaji OKOHqaTejibHO o6e3BO>KHBajiH b cepHH bocxoahiuhx cnnpTOB h aueTOHe, 3aKJiioqajiH b anoH- 
apajiAHTOBbie 6jiokh. H3 nocjieflHHX totobhjih yjibTpaTOHKHe cpe3bi, KOTopbie KOHTpacTHpoBajiH b pacTBO- 
pax ypaHHjiaueTaTa h u,HTpaTa cBHHua. 

Ha nepBOM STane paOoTbi oO^eRTbi ajih (j)HKcauHH OTOnpajincb pa3JinqHbiM cnocoOoM. Tan, ecjin 
npn pa36ope >khboh npo6bi ruiaHKTOHa HaxoflHJin HecKOJibKO 3K3eMnjinpoB paqKOB oflHoro BHfla co 
CXOflHblMH BHeiHHHMH npH3HaKaMH nOpa>KeHHH, TO qaCTb H3 HHX HCn0Jlb30BaJlH flJIH H3rOTOBJieHHH 
M33KOB h boahux npenapaTOB no paHee ony6jiHKOBaHHbiM MemflHKaM (BopoHHH, Hcch, 1974), 
a OCTaBUIHXCH >KHBbIX 0 C 06 efl UejIHKOM, He nOBpOK.fl.aH nOKpOBOB, C()HKCHpOBaJlH flJIH SJieKTpOHHOH 
MHKpocKonnH. B cjiyqae eflHHHHHbix HaxoflOK 3apa>KeHHbix panKOB hx nccjieflOBajiH KOMnjieKCHO, 
a HMeHHo: Tejio >KHBoro paqna, HaxoflHmerocn b Kanjie BOflbi Ha npeflMeTHOM CTeKJie, octopo>kho 
nofl KOHTpojieM CTepeoMHKpocKona npoTbiKajiH ocTpoft npenapoBajibHon htjioh, nocjie qero nepeHOcnjin 
b (J)HKcaTop, a BbiTeKuiyio H3 ero paHKH cycneH3Hio cnop npocMaTpHBajin nofl MHKpocKonoM ajih 
onpeflejieHHH BHfla MHKpocnopHflHH h H3roTOBJieHHH Ma3K0B. TaKHM o6pa30M, b HameM pacnopn>KeHHH 
0Ka3ajicH MaTepnaji, rfle b nepBOM cjiyqae cnopbi MHKpocnopHflHH, 3aKJiioqeHHbie b tkhhh xo3HHHa, 
He KOHTaKTnpoBajiH c BOflon, a bo BTopoM — b pafioHe paHKH 0Ka3ajincb nofl ee B03flencTBHeM. 

Pe3yjibTaTbi h o 6 c y )K /i e h h e. B paHHHx onncaHHHx yjibTpacTpyKTypbi cTaflHH cnoporoHHH 
MHKpocnopHflHH Holobispora thermocyclopis (BopoHHH, 1986) 6bijio OTMeqeHO, hto THnnqHon naHcnopo- 
OjiaCTHHeCKOH 060 JI 0 HKH (HJIH, COrJiaCHO HOBOH TepMHHOJIOrHH, oSOJIOHKH CnOpO(()OpHOH BaKyOJIH), 
OKpy>KaiomeH coeflHHeHHbie nonapHO cnopbi, o6Hapy>KHTb He yflajiocb. AencTBHTejibHO, b cjiyqae 
(J)HKcau,HH 3apa>KeHHbix UHKJionoB 6e3 HapymeHHH hx nonpoBOB BOKpyr coeflHHeHHbix nonapHO cnop 
npHcyTCTByeT Macca rpaHyji 3JieKTpoHHonjiOTHoro MaTepnajia, oObmHO 3anojiHHioinHx nojiocTb cnopocjiop- 
HOH BaKyOJIH, a npHMblKaKDLUHH K CTeHKe cnopbi 3JieKTpOHHOnJIOTHbIH CJIOH HMeeT CXOflCTBO C 3K30Cn0p0H, 
ho He c o6ojiohkoh cnopoc{)opHOH BaKyojin (pnc. 1, a; cm. bkji.). CoBepmeHHo HHan KapmHa HaOjiio- 
flaeTCH npn 4)HKcau.HH c noBpe>KfleHHeM Hapy>KHbix nonpoBOB panKOB. FljiOTHoe coeflHHeHHe cnop 
HapyuiaeTCH, ohh pacxoflHTcn, a npnMbiKaioiu.HH k hx noBepxHOCTH 3JieKTpoHHonjiOTHbin cjioh jih6o 
naCTHHHO (pHC. 1 ,6), JIH 60 nOJIHOCTblO OTXOflHT (pHC. 1, e) . npn 3T0M 4)0pMHpyeTCH nOJIOCTb, HanOMH- 
Haioman cnopocJiopHyio BaKyojib. B HeH hmootch HeMHoronHCJieHHbie tohkhc 3JieKTpoHHonJiOTHbie hhth 
( pnc. 1, 6) hjih rpaHyjibi (pHC. 1, e) . C yBejinqeHneM pa3Mepa nojiocTH nponcxoflHT HCTOHqeHHe ee 
oOojioqKH (pnc. 1, 6, e). 

CxoflHoe npeo6pa30BaHne SKCTpacnopoBoro noKpbiTHH b THnnqHyio cnopocJiopHyio BaKyojib OTMe- 
qeHO h fljiH MHKpocnopHflHH Lanatospora bosminae. 9K30cnopa 3Toro BHfla npeflCTaBjieHa flByMH 
3JieKTpOHHOnJIOTHbIMH CJIOHMH, pa3flejieHHbIMH 3JieKTp0HH0-np03paq HbIM CJIOeM, a SKCTpaCnopOBOe 
nOKpbITHe — TOJICTbIM BOHJIOKO-nOflOdHblM 06pa30BaHHeM, COCTOHLU.HM H3 OoJIbLUOrO qHCJia SJieKTpOHHO- 
njiOTHbix cfiHJiaMeHTOB h rpaHyji (pnc. 2, a; cm. bkji.). Hmchho 3to SKCTpacnopoBoe noKpbiTHe TpaHC(J)op- 
MHpyeTCH b cnopocJiopHyio BaKyojib, HMeiomyio TOHKyio, ho npoqHyio oOojioqKy (pnc. 2, 6). Ot coxpa- 
HHIOmeHCH HeH3MeHH0H 3K30Cn0pbI B nOJIOCTb 06pa30BaBUieHCH BaKyOJIH OTXOflHT TOHKHe, 3JieKTpOHHO- 
njiOTHbie hhth (pnc. 2, 6). 

Flo HauieMy mhchhio, KaK y BHfla Holobispora thermocyclopis , Tan h y Lanatospora bosminae 
OnncaHHbie H3MeHeHHH 3KCTpacnopOBbIX noKpbiTHH, npHBOflHLHHe K (J)OpMHpOBaHHIO THnHHHOH cnopo(J)opHOH 
BaKyOJIH, npOHCXOflHT TOJIbKO B pe3yJIbTaTe B03fleHCTBHH BOflbi. OqeBHflHO, HTO OnHCaHHbie y MHKpocnopH¬ 
flHH BOflHbix 6ecno3BOHoqHbix otpoctkh y cnop hjih OKpy>KaiomHe hx o6ojioqKH HrpaiOT Ba>KHyio 
cjiyHKUHOHajibHyio pojib, npHflaBan cnopaM njiaByqecTb, h TeM caMbiM cnocoOcTByiOT hx pacnpocTpaHe- 
hhkd h noBbiuiaiOT uiaHC 3apa>KeHHH napa3HT0M HOBoro xo3HHHa. MexaHH3M, o6ecneqHBaioiii.HH pe3Koe 
yBejinqeHHe o6fl.eMa OKOJiocnopOBbix CTpyKTyp, hcxoaho oqeHb KOMnaKTHbix (hto o6ycjiOBJieHO orpaHH- 
qeHHbiMH pa3MepaMH kjictkh xo3HHHa ) HecoMHeHHO flOJi>KeH paccMaTpnBaTbCH KaK BecbMa coBepuieHHan 
3bojik)u,hohho nporpeccHBHan aflanTaunn. 

Hauin HaOjnofleHHH noKa3ajin, hto ycjiOBHH (f>HKcau.HH onpeflejiniOT xapaKTep nojiyqaeMOH Mopcjiojio- 
rnqecKOH KapTHHbi (aKCTpacnopajibHoe noKpbiTHe hjih cnopocJiopHaH BaKyojib). 3to, b cboio oqepeflb, 
npHBOflHT k cooTBeTCTByiomeH HeafleKBaTHOH TaKCOHOMHqecKOH oueHKe. AHajiH3 jiHTepaTypHbix flaHHbix 
no3BOJineT npeflnojio>KHTb, hto aHajiorHHHbie H3MeHeHHH, BepoHTHO, hmoot mccto h y MHKpocnopHflHH 
Episeptum inversum c xoporno pa3BHT0H KaMepHOH qacTbio 3K30cnopbi (Larsson, 1986b). He MeHee 
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HHTepecHo npocjieaHTb h 3a B03AencTBHeM BOAbi Ha MHKpocnopHAHH ABycnopOBbix po^OB Telomyxa 
h Berwaldia , y KOTopbix o6ojionKa cnopocfiopHOH BaKyojiH TecHO npHJieraeT k cnopaM hjih k rpaHyjmp- 
HOMy MaTepnajiy, OKpy>KaK)meMy cnopbi. 

TaKHM o6pa30M, nOKa3aHO, MTO npH H3yneHHH MHKpOCnOpHAHH BO^HblX 6ecn03B0H0MHbIX Heo6xOAHMO 
BBe^eHHe AonojiHHTejibHoro MeTOAHnecKoro npneivia, 3aKJnonaiomerocH b o6pa6oTKe cnopOBbix Macc 
BOAOH AJIH BbIHBJieHHH B03M0JKH0H TpaHC(f>OpMaUHH 3K30Cn0paJIbHbIX CTpyKTyp. 
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THE EFFECT OF METHODS OF THE HOST PREPARATION ON THE MICROSPORIDIAN 
EXTRASPORAL COAT (MICROSPORIDIA) 

V. N. Voronin 
SUMMA RY 

The ultrastructural transformation of the extrasporal coat of the microsporidia Holobispora 
thermocyclopis and Lanatospora bosminae was revealed. Under the influence of water the cavity 
between the extrasporal coat and the spore wall is formed and seems like the sporophorous vesicle. 
The biological role of this transformation of extrasporal coat is discussed. 



BKAeufca k ct. B. H. Boponuna 



Phc. 1. H3MeHeHHe yjibTpacTpyKTypbi aKCTpacnopoBoro noKpbiTnn y mhK pocnopHiiH h Holobispora 

thermocyclopis Voronin, 1986. 

a — cpe3 Mepe3 cjiBoeHHbie cnopbi npH oTcyTCTBH h kohtskt a c boaoh. SKCTpacnopoBoe noKpbiTHe coeAHHeHO co 
ctghkom cnop (yB. 28 000); 6 — nacTHMHoe OTCJioeHHe 3KCTpacnopoBoro noKpbiTna c o0pa3OBaHHeM hojiocth, 

3anOJIHeHHOH HCM HOTOlHCJieH HbIM H TOHKHMH 3JieKTpOHH OnjIOTHblM H HHTflMH (yB. 32 000); 8 - nOJIHOG OTCJioeHHe 

SKCTpacnopOBOTO HOKpblTHH c 06pa30BaHHeM 3HaMHTeJIbHOH HOJIOCTH, CXOJIHOH CO CnOpO(J)OpHOH BaKyOJIbKJ (yB. 
23 000); c — cnopa; 3K3 — 3K30cnopa; n — nojiocTb; sh — 3JieKTpoHHonjioTHbie hhth; cTpejiKa — 3KCTpacnopoBoe 

noKpbiTHe. 




Phc. 2. M3MeHeHHe yjibTpacTpyKTypbi aKCTpacnopOBOro noKpbiTHii y MHKpocnopHAHH Lanaiospora bos- 

minae Voronin, 1986. 

a — npoflcuibHbiH cpe3 nepeAHero KOHua cnopbi. BoHAOKonoAo 6 Hoe ancTpacnopoBoe noKpbiTne Hepa3pbiBHO coeAH- 
HeHO c AByCAOHHOH 3K3ocn0pofl (yB. 60 000) ; 6 — nojiHaa TpaHC(j)opMau,HH aKCTpacnopOBoro nOKpbiTHfl c o6pa30- 
BaHHeM TOHKOCTeHHOH 060 JIOMKH H nOAOCTH, 3anOJIHCHHOH SJieKTpOHHOnJlOTHblMH HHTHMH, C06AHH€HHbIMH C HapyW' 
HbiM cjioeM 3K3ocnopbi (yB. 32 000). 06o3HaHeHHH Te we, mto h Ha pac. 1. 



